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(57) Abstract 

Technical problem The charge of plasma-display panel material which can form 
the septum 7 with a low dielectric constant as a septum 7 of a plasma-display 
panel is obtained. 

Means for Solution It is characterized by containing the glass powder which has 
30 - 60% of PbO(s), B-2 03 26-55%, Si02 7-20%, and aluminum2 03 1-15% of 
presentation with weight percent. 



CLAIMS 



[Claim(s)] 

[Claim 1] The charge of plasma-display panel material characterized by containing 
the glass powder which has 30 - 60% of PbO(s), B-2 03 26-55%, Si02 7-20%, and 
aluminum2 03 1-15% of presentation with weight percent. 

[Claim 2] An alumina, a zirconia, zircon, a titania, cordierite, a muUite, a silica, 
willemite, tin oxide, and the charge of plasma-display panel material according to 
claim 1 

characterized by containing at least one sort chosen from a zinc oxide as a ceramic 
filler. 

[Claim 3] The charge of plasma-display panel material according to claim 1 or 2 
characterized by including 50 - 95% of glass powder, and 5 - 50% of ceramic filler 
powder with weight percent. 

[Claim 4] The charge of plasma-display panel material to which an ingredient 
according to claim 2 or 3 is characterized by being a charge of septum formation 
material in a plasma-display panel. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ingredient which was suitable as 
an object for septum formation formed in order to divide a discharge eel in a plasma- 
display panel especially about the charge of plasma-display panel material. 



[0002] 

[Description of the Prior Art] A plasma display is a flat display of a self-luminescence 
mold, is equipped with the outstanding properties, such as a lightweight thin shape 
and high angle of visibility, and attracts attention as most promising display from big- 
screen-izing being easy. 

[0003] Drawing 1 is the sectional view showing the structure of such a plasma-display 
panel. As shown in drawing 1 , in the plasma-display panel, generally, the front- 
windshield substrate 1 and the tooth-back glass substrate 2 counter, and are prepared, 
and in order to divide into much discharge-in-gases sections, the septum (barrier rib) 7 
is formed in the space between these substrates. The transparent electrode 3 of a pair 
is formed on the front-windshield substrate 1, an electrical potential difference is 
impressed among these transparent electrodes 3, and plasma discharge arises. In 
addition, although the metal electrode for mitigating electric resistance is usually 
prepared in the edge of a transparent electrode 3, in drawing I , the illustration 
abbreviation of this metal electrode is carried out. 

[0004] On the transparent electrode 3, the dielectric layer 5 is formed so that the 
Avhole surface of the front-windshield substrate 1 may be covered. On the dielectric 
layer 5, the protective layer 6 which consists of MgO for forming the plasma in 
stability is formed. 

[0005] The data electrode 4 is formed on the tooth-back glass substrate 2 between 
septa 7. On the side attachment wall of a septum 7 between septa 7, and the tooth- 
back glass substrate 2, the fluorescent substance 8 is applied so that the data electrode 
4 may be covered. 

[0006] An electrical potential difference is impressed between transparent electrodes 
3, plasma discharge arises in the discharge-in-gases circles divided with the septum 7 
by this, the ultraviolet rays generated by plasma discharge are irradiated by the 
fluorescent substance 8, and a fluorescent substance 8 emits light. 

[0007] In the above-mentioned plasma-display panel, a septum 7 is usually formed on 
the tooth-back glass substrate 2. And a panel is constituted by being together put so 
that the tooth-back glass substrate 2 and the front- windshield substrate 1 in which the 
septum 7 was formed may counter. In the panel structure shown in drawing 1 , 
although the direct septum 7 is formed on the tooth-back glass substrate 2, after 
forming the dielectric layer for wrap electrode protection for the data electrode 4 on 
the tooth-back glass substrate 2, the thing of the panel structure which forms a septum 
on this dielectric layer is also known. 

[0008] 

[Problem(s) to be Solved by the Invention] In the plasma display, in order to irradiate 
ultraviolet rays emd to make them emit light to a fluorescent substance as mentioned 
above, there is a problem that power consumption becomes high and reduction of 
power consumption is considered variously. Reducing the driver voltage which drives 
a plasma-display panel is examined for reduction of the power consumption in such a 
plasma display. Recently, it tums out that it is influenced of the dielectric constant of 
the glass material used for the septum material of a plasma-display panel, and, as for 



such driver voltage, by using a glass material with a low dielectric constant shows that 
driver voltage can be reduced. The lead system glass currently generally 
conventionally used as a charge of septum formation material has about 1 1 to 15 
dielectric constant. Therefore, in order to reduce driver voltage, the charge of septum 
formation material which shows less than ten low dielectric constant is called for. 

[0009] The purpose of this invention is to offer the charge of plasma-display panel 
material which can form the septum of a low dielectric constant. 

[0010] 

[Means for Solving the Problem] the charge of plasma-display panel material of this 
invention ~ weight percent — it is — 30 - 60% of PbO(s) ~ desirable ~ 35 - 55%, and 
B-2 03 26-55% - desirable - 30 - 50%, and Si02 7-20% - desirable - 7 - 17%, and 
aluminum 203 — it is characterized by containing the glass powder which has 3 - 
12% of presentation preferably 1 to 15%. 

[00 11] As mentioned above, although a septum is formed on the dielectric layer 
formed on a tooth-back glass substrate or a tooth-back glass substrate, since aperture 
plate glass, a high strain point glass plate, etc. are generally used as a tooth-back glass 
substrate, the ingredient as a charge of septum formation material which can be 
calcinated at the temperature of 600 degrees C or less is used. Moreover, the charge of 
septum formation material is made to contain a lot of ceramic fillers for configuration 
maintenance in many cases, and, generally what has softening temperature (softening 
temperature) low as a charge of septum formation material is used for it also from this 
point. However, the dielectric constant was 1 1 or more and the low glass ingredient of 
the conventional softening temperature was a glass ingredient which has a high 
dielectric constant. It sets to this invention and is B-2 03. By blending a component 
so much, softening temperature is considering as the glass ingredient with a low 
dielectric constant low. 

[0012] The concrete reason for limitation of the content of each component in the 
glass powder in the charge of plasma-display panel material of this invention is as 
follows. PbO is a component which lowers softening temperature, and since softening 
temperature will become high if there are few the contents than the above-mentioned 
range, it becomes inadequate [ a degree of sintering ]. Moreover, if the content 
increases more than the above-mentioned range, while a dielectric constant will 
become high, a coefficient of thermal expansion becomes high. In a plasma-display 
panel, as a front-windshield substrate and a tooth-back glass substrate, since aperture 
plate glass, a high strain point glass plate, etc. are generally used, what has a 
coefficient of thermal expansion near these substrate ingredients as a glass ingredient 
for plasma-display panels is required. 

[0013] B-2 03 While extending the vitrification range, it is the component which 
lowers a dielectric constant. If there are few the contents than the above-mentioned 
range, while vitrification will become difficult, a dielectric constant does not fall. 
Conversely, if [ than the above-mentioned range ] more, it will become easy to carry 
out phase splitting. 

[0014] Si02 It is the component which forms the frame of glass, and a dielectric 
constant becomes high while glass will become unstable, if there are few the contents 



than the above-mentioned range. Conversely, if [ than the above-mentioned range ] 
more, softening temperature will become high and will become inadequate [ a degree 
of sintering]. 

[0015] aluminum 203 It will be the component which controls phase-separation-of- 
glass nature, if fewer than the above-mentioned range, it will become easy to carry out 
phase splitting, and if [ than the above-mentioned range ] more [ conversely ], 
softening temperature will become high and will become inadequate [ a degree of 
sintering ]. 

[0016] In this invention, other glass components may be contained in glass powder if 
needed. It is desirable that it is the component which does not have big effect on 
dielectric constants, such as ZnO, Zr02, CaO, MgO, and Na2 O, as other glass 
components. As a content of other glass components, 10 or less % of the weight is 5 
or less % of the weight desirable still more preferably. 

[0017] When using the ingredient of this invention as a charge of septum formation 
material, it is desirable to make ceramic filler powder contain for the purpose, such as 
configuration maintenance. As such a ceramic filler, an alumina, a zirconia, zircon, a 
titania, cordierite, a muUite, a silica, willemite, tin oxide, and at least one sort of 
ceramic fillers chosen fi-om a zinc oxide are mentioned, for example. The content of 
the glass powder and the ceramic filler powder in the case of using as a charge of 
septum formation material is weight percent, for example, is [ 50 - 95% of glass 
powder ] 20 - 50% preferably 5 - 50% of ceramic filler powder 50 to 80%. If the 
content of ceramic filler powder increases, it may become difficult for a degree of 
sintering to become inadequate and to form a precise septum. 

[0018] Moreover, in the ingredient of this invention, pigments, such as a black 
pigment, may be contained if needed. Moreover, the above-mentioned ceramic filler 
may be added for adjustment of the fluidity when making it into a paste gestalt, when 
the charge of plasma-display panel material of this invention is used for applications 
other than septum formation, a degree of sintering, or a coefficient of thermal 
expansion. 

[0019] The charge of plasma-display panel material of this invention can be used with 
the gestalt of a paste, a green sheet, etc. When using it with the gestalt of a paste, 
thermoplastics, a plasticizer, a solvent, etc. are used with ceramic filler powder the 
glass powder mentioned above and if needed. As a content under paste of glass 
powder and ceramic filler powder, about 30 - 90 % of the weight is common. 

[0020] It is the component which thermoplastics raises the film reinforcement after 
desiccation, and gives flexibility, and the content has about 0.1 - 20 common % of the 
weight, as thermoplastics, polybutylmethacrylate, a polyvinyl butyral, 
polymethylmethacrylate, poly ethyl methacrylate, ethyl cellulose, etc. are usable, and 
independent in these — or it is mixed and used. 

[0021] While a plasticizer controls a rate of drying, it is the component which gives 
flexibility to the desiccation film, and the content has about 0-10 common % of the 
weight, as a plasticizer, butyl benzyl phthalate, dioctyl phthalate, G soak chill 



phthalate, dicaprylphthalate, dibutyl phthalate, etc. are usable, and independent in 
these — or it is mixed and used. 

[0022] A solvent is an ingredient for pasting an ingredient and the content has about 
10-30 common % of the weight, independent [, for example / in terpineol, diethylene 
glycol monobutyl ether acetate, 2 and 2, 4-trimethyl-l, and 3-PENTA diol MONOISO 
butyrate etc. ] as a solvent ~ or it can be mixed and used. 

[0023] Production of a paste can prepare ceramic filler powder, thermoplastics, a 
plasticizer, a solvent, etc. glass powder and if needed, and can be considered as a 
paste by kneading this at a predetermined rate. 

[0024] hi order to form a septum, using such a paste, after applying these pastes using 
screen printing, the package coat method, etc. first and forming the spreading layer of 
predetermined thiclmess, it is made to dry, and subsequently, the resist film is formed, 
and is exposed and developed. Then, after removing the unnecessary part in which the 
resist film is not formed using the sandblasting method, it calcinates and the septum 
of a predetermined configuration is obtained. 

[0025] When using the charge of plasma-display panel material of this invention with 
the gestalt of a green sheet, thermoplastics, a plasticizer, etc. are used with ceramic 
filler powder the above-mentioned glass powder and if needed. 

[0026] The content in the green sheet of glass powder and ceramic filler powder has 
about 60 - 80 common % of the weight. Thermoplastics and a plasticizer same with 
being used as thermoplastics and a plasticizer in the case of preparation of the above- 
mentioned paste can be used, as a mixed rate of thermoplastics, about 5 - 30 % of the 
weight is common, and about 0 - 10 % of the weight is common as a mixed rate of a 
plasticizer. 

[0027] As a general approach of producing a green sheet, ceramic filler powder, and 
thermoplastics and a plasticizer are prepared the above-mentioned glass powder and if 
needed, the main solvents, such as toluene, and auxiliary solvents, such as isopropyl 
alcohol, are added, it considers as a slurry, and sheet forming of this slurry is carried 
out to these on films, such as polyethylene terephthalate (PET), with a doctor blade 
method. After sheet forming, by making it dry, a solvent and a solvent can be 
removed and it can consider as a green sheet. 

[0028] A glass layer can be formed by carrying out thermocompression bonding of 
the green sheet obtained as mentioned above to the part which should form a glass 
layer, and calcinating it after that. In forming a septum, after carrying out 
thermocompression bonding and forming a spreading layer, the configuration of a 
predetermined septum is processed Hke the case of an above-mentioned paste. 

[0029] In the above-mentioned explanation, although the sandblasting method using 
the paste or the green sheet as the septum formation approach is made into an 
example and explained, the charge of plasma-display panel material of this invention 
is not limited to these approaches, and may form a septum by the printing lamination. 
A printing lamination is the approach of carrying out a laminating and forming a 
septum by repeating multiple-times printing in the part which should form a septum 



by screen-stencil, and giving two coats on it. Furthermore, the charge of plasma- 
display panel material of this invention is an ingredient which may be applied also to 
the other formation approaches, such as the lift-off method, photosensitive mull 
technique, the photosensitive green sheet method, and a press-forming method. 

[0030] 

[Embodiment of the Invention] Hereafter, a concrete example explains the charge of 
plasma-display panel material of this invention. However, this invention is not limited 
by the following examples. 

[0031] After preparing raw materials for glass, such as various oxides and a carbonate, 
and mixing to homogeneity so that it may become the glass presentation shown in the 
preparation table 1 of glass powder, it put into platinum crucible, it fused at 1250 
degrees C for 2 hours, and the imiform vitreous humour was obtained. The alumina 
ball mill ground this and it classified by the wire sieve of 53 micrometers of openings. 

[0032] Softening temperature was measured about the obtained glass powder. 
Softening temperature was measured with the macro mold differential thermal 
analyzer, and made the value of the 4th point of inflection softening temperature. The 
dielectric constant carried out polish processing of the vitreous humour fabricated 
using glass powder at discoid with a thickness [ of 2.0mm ], and a diameter of 30mm, 
formed the electrode with a diameter of 20mm in both sides of this disc-like glass, and 
measured it using the LCR meter. In addition, a dielectric constant was not measured 
about the thing to which softening temperature exceeds 600 degrees C, and the thing 
which carried out phase splitting. 

[0033] The above evaluation result is shown in Table 1. In addition, in Table 1, the 
blending ratio of coal of each component shows weight %. 



0034] 
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[0035] It turns out that the glass powder of example A-E according to this invention 
has softening temperature 600 degrees C or less, and a low dielectric constant is 
shown so that clearly firom the result shown in Table 1. 



[0036] Ceramic filler powder was mixed to each glass powder A-E so that it might 



become the blending ratio of coal shown in the evaluation table 2 of a degree of 
sintering. In addition, the blending ratio of coal shown in Table 2 shows weight %. 

[0037] The mixture of the glass powder obtained as mentioned above and ceramic 
filler powder After kneading with the terpineol solution of an ethyl eel roll and 
making it a paste. After applying this paste with screen printing on aperture plate 
glass and forming a layer with a thickness of 200 micrometers, a dry film resist (DFR) 
is laminated on this, and then this resist is used as a mask. By the sandblasting method 
The part which is not covered by the resist was removed and the configuration of a 
septum was formed. Next, the formed septimi was calcinated for 10 minutes at 560 
degrees C. About the degree of sintering of the formed septum, it is the following, and 
made and evaluated. 

[0038] After applying oily ink on the septum after baking, O mark showed to Table 2, 
having used what wipes off in alcohol and can wipe off ink good as a degree of 
sintering being good. 



[0039] 
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[0040] Each glass ceramic composite material of the examples 1-6 according to this 
invention shows the good degree of sintering so that clearly fi-om the result of Table 2. 
Therefore, it can use advantageously as a charge of septum formation material in a 
plasma-display panel. 

[0041] The charge of plasma-display panel material of this invention can be 
calcinated at the temperature of 600 degrees C or less as mentioned above, and shows 
a low dielectric constant. Therefore, by using as a septum formation ingredient, the 
driver voltage of a plasma-display panel can be reduced and power consumption can 
be lowered. Therefore, it is useful as a septum formation ingredient of a plasma- 
display panel. However, the charge of plasma-display panel material of this invention 
is not limited to such a charge of septum formation material, and can be used also for 
formation of the part of others in a plasma-display panel. For example, it is useful, 
when it can use also for formation of the dielectric layer prepared on a front- 
windshield substrate or a tooth-back glass substrate and a low dielectric constant is 
required especially. 



[0042] 

[Effect of the Invention] The charge of plasma-display panel material of this invention 
is an ingredient in which it has low softening temperature and a low dielectric 
constant is shown. Therefore, when it uses as a charge of septum formation material, 
the dielectric constant of a septum can be lowered and the driver voltage of a plasma- 
display panel can be reduced. 
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